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Production of High-purity Magnesium and Alloys Based Thercon
crystals concreted into nodules. The yield of high-purity Mgis ~180 kg
after 20 hours of sublimation. The sublimate is melted into bars in vacuum.,
The resultant Mg is of the following % composition: Fe 0.001-0.0025,

S1 0.0002-0.0004, Cu+ Ni 0.0001-0.0003,A1 < 0.001, Owing to its low Fe con-
tents it is considerably more corrosion resistant than electrolytic Mg.

Ye.Z.

1. Magnesium--Froduction 2. Magnesium alloys--FProduction 3. Electrolytes
--Performance 4, Vacuum furnaces~~Operation
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50V/137-58-11-22218
Translation from: Referativnyy zhurnal. Metallurgiya, 1958, Nr 11, p 54 (USSR)

AUTHORS: Strelets, Kh. L., Vasil'yev, Z.V., Gus'kov, V.M., Ivanov, A I,
Moiseyev, A. A., Farengol'ts, V.M. = oo e

TITLE: Development of an Electrolytic Method of Magnesium Recovery
(Razrabotka elektroliticheskogo sposoba polucheniya magniya)

PERIODICAL: V sb.: Legkiye metally. Nr 4. Leningrad, 1957, pp 87-92

ABSTRACT: The history of the creation of Mg production in the USSR. The

major efforts of the research and planning institutions and plants
# were directed toward improving the designs of the cells and

speeding the Mg electrolysis process. In recent years, five-anode
cells of both top and side anode-insertion designs, operating at
60,000 amps I,have been placed in operation. The working height
of the anode has been increased from 80 to 100 cm. When the
distance between poles is 8 cm, this does not result in any signifi-
cant reduction in the current efficiency of Mg. These electrolysis
procedures require 15 kwh/kg Mg when Mg chloride is subjected
to electrolysis in a bath of optimal composition.
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Translation from: Referativnyy zhurnal, Mctallurgiya, 1958, Nr 10, p 52 (USSR)

AUTHOR: Gus'kov, V.M.
,/-——-——_‘_—\\‘
< TITLE: Improving the Production of High-purity Aluminum (Sover-
: shenstvovaniye proizvodstva alyuminiya vysokoy chistoty)

PERIODICAL: V sb.: Legkiye metally. Nr 4. Leningrad, 1957, pp 65-69

ABSTRACT: A brief description is offered of VAMI investigations in the .
field of electrolytic refining of Al. On the basis of these exper-
iments, as well as of the work of a pilot-plant installation at
the Volkhov Aluminum Plant, a department for the production
of high-purity Al has been set up. Descriptions are offered of
perfection of the procecs in the plant, and indices of the pro-
cess, as well as the results of tests of a powerful 1-41 kilo-
amps cell, showing that this cell operates more profitably than
those now in use.

N.P.
1. Aluminum--Production 2. Aluminum--Processing
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Translation from: Referativnyy zhurnal. Metallurgiva, 1958, Nr 12, p 51 (USSR)

AUTHORS: Boldin, V. V., Gus'kov, V. M.: Gupalo, I. P., Kil', |. G., Nikiforov,

TITLE: Development and Improvement of Electrolytic Aluminum Production
in USSR Plants (Razvitiye i usovershenstvovaniye elektroliticheskogo
polucheniya alyuminiya na zavodakh SSSR

PERIODICAL: V sb.: Legkiye metally. Nr 4. Leningrad, 1957, pp 56-61

ABSTRACT: Design and experimentation toward development of a powerful 120-
130,000 amp cell with top delivery of current 1s coming to a conclu-
sion. In these baths the gas take-off 15 right over the crust of the
electrolyte. This arrangement sharply reduces the amount of gas
loss and increases the concentration of fluorine compounds in the
gases. This makes regeneration of fluorine salts from them a real
possibility. 1952-55 saw a jump in electrolysis engineering, and
the major aluminum plants began to increase anode cd to 0.9-1.0
amps/cm2 with simultaneous acidification of the baths to cryolite
ratios (NaF:A1F3) of 2.3-2.5, and reduction in the number of anode

Card 1/2 effects to 0.2-0.5 per bath per day. The Al level in the bath is held
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SOV /137-58-12-24282
Development and Improvement of Electrolytic Aluminum Production 1n USSR Plants

at about 20 cm and the bath level at 20-25 cm. Cells now 'n operation are to gain
20% in output in the immediate future by increase in current intensity. This will
require reduction in the distance between electrodes, introduction of special addi-
tives into the cells to increase electroconductivity or current efficiency, icrease
of anode width up to 300 mm, increase in anode-rod size and change 1n shape
thereof, and increase 1n the cross section of cathode rods.

LG
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AUTHORS: yeremin, N I.,‘Ouﬁlgggémyfrd .
TITLE: Electrochemical Prcpavatlon.;; SRR AR
PERIODICAL: shurnal. priiladnoy hilmli, 1960, vol 33, Mr L1, pp 157~

163 (USSR

ration of gallium fpom synthetic
colublons (of a 10w gallium content)
Lo find the beat conditlond of
411 tum frem guch woluiltond.

the cathode in an aikall
vollowing reaction:

Flectrolytic prepa
alumlnate—gallate
vwaa studled in orvder
yield and rocovery ol £
Deposition o galllum on
golubion 18 conbingent on

ABRSTRACT:

Lhe

naeao; + HLO 3 Ga o+ A0
The electrolyals wad copducted in & §00-ml beaker using
ateel plate (1Kh1ﬁN9T) electrodes (one cathode and Lwo
anodeu). A small plaptlc cruclble with a gteel wire
Ccard 1/6 in its bottom was placed under Lne cathode (connocted
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Liectrochemical Preparation of Gallium TT51E
. SOV/HO-33—1-EY,¢}
Table 1. Kinetics of the electrolytic devesitlon of
galliwm. Condltions of electrolysis: tempergture, 780;

Rld s . S AP =) - 10 7
Dcathodo’ 0.27 amp/cm 3 Danode’ 0.5 amp/em=; D, = 19.2

amp/liter. Key to Table 1: (a) electroiyte compésition
(in p/1iter); (b) Na,0p oy (¢) time (in hours); (a)
recovery of Ga from the solutlon (in %),

4

() ) 7

. < (.
G A4, %, (#) <)
2 685
32 0 200 { 4 918
6 973
2 70,1
6.3 0 200 { 4 a4
6 97.0
2 69.0
3.2 59 200 { 4 £9.9
6 N5
2 718
6.3 69 200 { i a1
6 470
2 720
Card 2/6 6.3 130 200 { 4 Lo
0 i 45,9
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with the catiode) for the CUlJngxygn a1 bhe ool
(Liquid) gallium. The c‘.‘l'n::«:i:‘ oi the
on the yield or Gaodn shown in N
310, eontent on {the deposibion ol Udrlﬁz o
Rrinet of the temporabtiee and gnrrﬁn. LMT?SGirE o
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lﬁﬂxnztlaln than bLhe potonblals w}‘?a'd;FJﬁ::a;ﬁpg N
using Hg cathode) and hydrogun'(qg{¥m-x?‘$?é Eg“nvuua_
followingy optimun conditlpnu ol glgg@tg.]iu]ow - an-
ration from aluminate-gallate §oju§¥u?? %L 1 i co
tent are gliven: the concentration of Ha, Bumwary"
the solution should be not less than 9q3;}%2€l3? ior
the glven content of AlQO. in ic-?legtiot%o;q-(WgO-
glven temperaturc; more c‘n?c§tgutgd\{oou;éa b ;étio
140 g/liter of AlgOg) with the same Aln05:0a503
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Soe., H6, 1662 (1934).

SUBMITTED: June 9, 1959

Card 6/6

APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R000617620013-5"



"APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R000617620013-5

D e L AL AIT A S T A i e 4 1 bt 1508 N s AT A Nl 3 LSRR NS MR R R K GE K

IEHPTICHELRE

GUSTKOV, V..

Flectrolytic preparation of magnasiun., Trudy (PI no.<39:57-69
164, (MIBA 17:10)
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[ ACC NR: AP5028977 SOURCE CODE: UR/0149/65/000/004/0075/0077 :
i LT A g s

AUTHOR; Galicskiy, N, V.;fdus'kov, v, H.](
A

S,

s o

ari B [N

ORG: All-Union Sclentifie ;;hearch and Design Institute of the Aluminum Na;;esium

and Electrode Industry (Vsesoyuznyy nauchno-issledovatel’skiy i proyektnyy institut !
Alyuminevoy, magniyevoy i elektrodnoy promyshlennosti)
p

4
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TITLE: Study of the vapor pressure of chromic trichloridg}q

SOURCE: 1IVUZ. Tsvetnaya metallurgiya, no. 4, 1965, 75-77 ‘

TOPIC TAGS: chromium compound, chlorine compound, vapor pressure, heat of sublimation:

ABSTRACT: DHerner (U.S. Bureau of Mines, Techn. Papers, no. 577, 1937) had estab-
lished that CrCl, in a chlorine atmosphere forms GrGl, stable abova 700°C and decom-
posing at conven%ional temperature. Recent studies (S.A. Shchukarev, M, A, Oranskaya.
Zh. organ, khimii, 24, v, 12, 2109 (1954)), however, do not completely tally with
Dertier's findings. Particularly unusual is the close similarity of the heats of sub-
limation of CrCl. and Crclz. In this connection, the present authors investigated by

the static wethod the pressure of eacura:gé’and urisaturated vapors of CrCl, in a sol- N

dered ampoule with a quartz-diaphragm mandpeter, over the 873-1303°K range: Findings: |
below 1065°K the curve of saturated vapor\Ppressure changes from a straight to a slanted
line; the inflection point of the curve closely coincides with the melting point of

CrCl,. At temperatures exceeding the dew point by 150-160° the pressure in the vessel

Card 1/2 upc. 669,26
=
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deviates in the plus direction from that calculated according to the law of ideal
gases, This fact, together with the bending of the curve of satuxated vapor pres-
sure, indicates that disproportionation of Crc13, namely:

o2 [CrCl,],;:_#(CrCl,) +[Crm,],, & | i

LY

takas place in the saturated vapor region, whereas the converse process of conpropor-
tionation takes place in the unsaturated vapor region. Orig. art. has: 3 formulas

SUB CODE: 07, 11/ SUBM DATE: 12Feb64/ ORIG RERF: 002/ OTH REF: 006

APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R000617620013-5"



"APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R000617620013-5

Vgl

GUS'KOV, V.P., ingh.; RUZHINSKIY, M.B., inzh.; KUZ'MINSKIY, V.A.

Efficiency promotion and invention, Stroi. truboprov. 7 no.6:22
Je '62, Y (MIRA 15:7)

1. Stroitel'no-montazhnoye upravlenije No.6 tresta Nefteprovodmontazh,
Chelyabingk (for Gus'kov, Ruzhinskiy). 2. Proizvoditel! rabot
gtroiteltnogo uchastka No.l4 Sverochno-montazigoio tresta, g Lyubertsy
(for Kuz!minskiy).

(Pipelines—-Buildings and structures)
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GUS'KOV, V.S.
- Strangulation and volvulus of the %leocecel flexure
opening. Knirurgiia Supplement:37 '57.

tyskoy ASSR.
koy rayonnoy bol'nitsy Mar
e B Pekt:;gﬁz%gngz-AB%ORMITIES AND DEFORMITIES)

( INTEST INES--QBSTRUCT I0N)

in a mesenteric
(MIRA 11:4)
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GUS'KoV, V.S.

Characteristics of alcohol oxidation in schizophrenia, Trudy Gos.
nauch,.-issl.inst.psikh, 27:138-146 '61, (MIRA 15:10)

1. Ivanovskiy meditsinskiy institut. Dir. - dotsent Ya.M.Romanov.
Kafedra psikhiatrii. Nauchnyy rukovoditel' ~ prof. G.I.Plesso.
(SCHIZOPHRENIA) (ALCOHOL--PHYSIOLOGICAL EFFECT)
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GUS 1ROV,
- Conditloned phagocytic raflex in sentzophrenio
inst, 51:225-229 163,

i el

Trudy Ver. neds
(MIRA 18:1C)

- 43 6-.l +
1, ¥afedra psikhiatril Voronezhskogo modlitsinskoge instituia.
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red.;

GUSYKOV, Vikter Stepanovich; FELOTOV, D.D., otv,
T 6.I., red.

(Pgychiatrist's terminological dictionary] Terrinologiche-

' pgikhiatra. Pod red. G.I.Plesso. Hoskva,
skii slovar! ps L o)

Meditsina, 1965. 219 p.
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Subject : USSR/Engineering

card 1/1  Pub. 128 --7/26

Author : _Gus'kov, V. V., Engineer

Title New trailing tractor

Periodical Vest. mash., #3, p. 29-30, Mr 1956

Abstract A new TDT-40 tractor 1is described for hauling logs.
Photc.

Institution : None

Submitted : No date

APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R000617620013-5"



"APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R000617620013-5
Resistance to tha motion oﬂ truck-laying machines on peat oils.
Tg:ffprom. 36 no.8:24-26 '59. (MIRA 13:3)

GUSEQV,. V.V., inzh,

1. Akademiys sel'skokhosyaystvennykh nauk BSSR.
(Paat machinery)
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GUS'KOV, V., V., Cand T:ch Seci (diss) -- "Investigation of the traction-coupling

gqualities of a caterpillar-type tractor on peat-bog soil". Minsk, 1960.

17 pp (Min Higher, Inter, Spec, and Professional Fdue Brloruss S8R, B-loruss

Polytech Inst im I. V. Stalin), 170 coples (xL, Mo 10, 14€0, 130)
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Problems in sslecting optimal parsseters for prospactive crawler
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1. TSentral'nyy nauchno-issledovatel'fskiy institut mekhanizatsii 1
elektrifi!‘catsii sel'skogo khozyaystva nechernozemnoy zony SSSR.
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GUS'KOV, V.V., kande tekhn., nauk; KUZ'MENKO, V.A., inzh.;
. BADALOV, M.M., inzh.

Selectil optiial parameters for wheeled tractors. Trakt,
i ael'k:gzmah. 33 no,1031-4 0 '63, (MIRA 17:1)

1, TSentral'nyy nauchno-issledovatel skiy institut
mekhanizatsii 1 elektrifikatsil pel'skogo khozyaystva
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Automatic machine for marking and packing ampules in boxes. Med.prom,
13 no.11:23-26 ¥ '59, (MIRA 1333)
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"State of the investigations into physical processes in thermionic converters."

report to be presented at Intl Conf on Thermionic Electrical Fower Generation,
London, 20-24 Sep 65.

USSR State Comn for Applications of Atomic Encrgy, Moscow.
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;I!ABSTRACT: The temperature dependence of short-cirecuit currents of g thermionie con«d -
‘_!verter was measured, first in pure cesiup atnospheres in the range or pressureg froni
‘_:2.75 x 10722 mm Hg, and then with admixtures of xenon at Presguresg ranging “from |
?;0.27-—69 nm He, Generally, the experiments showed g parallel shift of the curves v’
|tovard smaller currentg, However, at g Xenon pressure of 69 mn
'curve'g Angle was observed. The lack of a platean in the volt-g ]
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ABSTRACT:
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Gus'kov, Yu.K. and Zvonarev, A.V.

A Thermocouple System for the Measurement of Large
Neutron Fluxes

Pribory i tekhnika eksperimenta, 1959, Nr 5,
pp 121 -~ 122 (USSR)

In nuclear-reactor cxperiments, it is useful to have a
simple neutron detector which may be used to measure,
rapidly and in a wide range, neutron fluxes in the presence
of large y~ray background. A simple thermocouple systen
is described in the present paper and is shown in Figure 1.
The detector consists of two thermocouples made up of
chromel and copper-nickel (56¢ Cu, 43% Ni) junctions. The
detector is shown schematically in Figure 1, in which 1
is an aluminium frame, 2 1is an aluminium disc which
centres the detector in the reactor channel, 3 1is an
insulator, 4 are the free ends of the thermocouples,

6 is a steeltube with U50g enriched (75%) with

U235, 7 is a steel tube filled with Pb_0,, 8 is the
common end of the thermocouples (the Cu-Ni alloy). l7‘//
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SOV/120-59-5--28/46
A Thermocouple System for the Measurement of Large Neutron Fluxes

The amount of U3

the same. Figure 2 shows the calibration curve for the
detector in which the neutron flux is plotted horizontally
and the output of the thermocouple in mV, vertically.

As can be seen from Figure 1, the thermocouples are
connected in opposition so that the e.m.f. measured across
the free chromel ends is equal to the difference in the
thermal e.m.f. of the two thermocouples. The measured
thermal e.m.f. difference is a measure of the heating due

235

to the fission of U « The heating of the thormocouple
due to the housing medium and y-rays is automatically
compensated. The instrument has been tested in an
experimental cooled channgl of an e>.tomic_1_3 power staEion,
using fluxes vetween 5 x 10 and 1.5 x 10 neutron/cm sec.
One of the disadvantages of the instrument is that it is
not linear for large neutron fluxes. The settling time of
the system is about 5 - 10 min.

08 and Pb304 in the two tubes is about

Card 2/3
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There are 2 fi
gures and 4 .
1 Swedish and 2 English. references, 1 or which is Soviet,

SUBMITTED: Se
: ptember &, 1958 ‘/f/
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ABSTRACT:
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Gus'kov, Yu. K., Sachkov, V. F. S0V/89-6-2~14/28

Irradiation Effect on Ingsulators (Vliyaniye oblucheniya na
izolyatory)

Atomnaya energiya, 1959, Vol 6, Nr 2, pp 204 - 209 (USSR)

Porceluin, glimmer and quartz were irradiated in a cooled
channel at the Soviet Atomic Power Station. The medium neutron
filux in the channel anounted to 0.8.1015n/cm2 sec, ut a cadmium
ratio (with respect to gold) of 1.5. Serious difficulties

arise in the measurement of high resistances during the irradia-
tion of the samples. There is 2 considerable energy loss due

to air ionization in the irradiztion channel. Therefore it is
necessary to shield them very carefully during the insulator
resistance measure:ent. Furtiermore a photoeleciric ELN occurs
in the suvply lines and at the contact points of the insulator
and the measuring electrode during irradiation. It was found

by experiments that the EMN practically does not depend on the
duration of irradiation; it depends, howevar, considerably

on the neutron and y-flux. For the elimination of the ENN effect
it ig necessary to measure the volt-ampere characteristics
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Irradiation Effect on Insulators SOV/89»6~2-14/2&

in any ind .vidual case. The EMU-3 electrometer applifier
wes used tor the resistance measurenent; it has a strong
inlet resistance (5.101111). The hattery voltage was checked
by means of the 3-95 voltmeter. The volt-ampere char-cteristics
were plotted within the renge of O - 2000 v, and the resistanca
of tha namplos was detnrmined accordingly. The disk-like
test samples had a diameter of 20 mm. The quarts and porcelain
disks were 1.5 mm thick, the glimner disks, however, only
0.05 mm. The contact points of the inanlator and the measuring
electrodes were improved by a nAkvadag® cover or silver layers
pulverized in vacuum, The test canples were clammed hetween
two Teflon disks and held together by brass contacts. The
whole measuring head was thex introduced into a brass shell
and put into an aluminun container which had been introduced
into the irradiation channel. The sample tenperature was
controlled at the contact points by a thermocouple (copper—
constantan . During the experiment quartz and glimmer did
never exceed a temperature of more than 160°%C. Porcelain
attained a maximum temperature ot“ljo0 C. A line of the

Card 2/3 BPTE type with a gauge of 0.5 mm was used as a measuring line.
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Irradiation Effect on Insulators 50V/89-6-2-14/20

- The results of the resistance measure ent ar; given in a graph.
The sample resistance decreases in the first moment of irra-
diation to 1013 QL .cm with glimmer, to 3.5.1013 Q.cm with
porcelain and to 101°SL'°m with quartz. On an increase of the
jntegral irradiution dose there is a linear increase in the
registance of quartz and glimmer, and a change of the integral
jrradiation dose by one order recults in an increase of the
guartz resistance also by one order. With glimmer the increase
amounts only to 505. 1t may be concluded from the resulis obtaine
that quartz, porcelain and glimmer maointain their inoulatin
properties in irradiation with a neutron flux of m 10'3n/em? sec.
and dtotal flux of as 5.1018 n/cm?. This subject was suggested
by Professor A. ¥. Krasin. A. V. Zvounarev assisted in the ex-
periment. There are %3 figures and 8 references, 3 of which
are Soviet.
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AUTHORS: Gus 'kov, Yu. K., Zvonarev, A. V.
T Eleahiricel
TITLE: Measuring the/ﬁesistivity of Boiling Nitrogen Under Irradiation

in a Reactor (Izmereniye elektricheskogo soprotivleniya kip-
yashchego azota pri otluchenii yego v reaktore)

PERIODICAL: Atomnaya energiya, 1959, Vol 7, Nr 2, pp 165 - 166 (USSR)

ABSTRHACT : The measuring instrument consists of a Dewar flask with twao
2.4 cm® copper plates (there is an outline sketch) to which
wires of the BPTE wire are soldered. The metallic shielding
of the cable reaches to the electrodes up to 10 mm. The electrodes
are 5 mm apart. The Dewar flask is filled with 118 g of liquid
nitrogen. The resistance was measured with the TO-1 instrument

(measuring range 106 to 1012.0.). The resistance between the
twc BPTE cables at a neutron flux of 19‘;'».101 n/cmzasec is more

than 10'° () /m. The electrical resistance of liquid nitrogen
was;rw1012_§)_/cm3 at a neutron flux of 1011/cm2,sec and 4.109.[),/cm3

card 1/2 at a flux of 1.5.1013 n/cms.sec, When sufficient liquid evapo-
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Measuring the Registivity of Boiling Nitrogen Under SOV/89-7-2-1§/24
Irradiation in a Reactor

! rated to leave the electrodes free the resistance decreased

to 7.107jl/cm3. During irradiation in the reactor the nitrogen
boiled very strongly and the evaporation time decreased by one
order of magnitude. A. K. Krasin, Doctor of Physical—mathemati—
cal Sciences,took an interest in this work. A. G. Vishnyak
cooperated in the experiments. There ig 1 figure.

SUBMITTED: April 18, 1959
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AUTHORS: Gus 'kovVv, Yu.K.!FZVQnarev?oggl?jﬁﬁu Klychkova, vV.P.
TITLE: 'Préga;ation of QraniumALayers by Evaporation in Vacuo

privory i tekhnika eksperimenta, 1960, Nr 1,

pp 145 - 144 (USSR)

ABSTRACT: iIn nuclear physics it

PERIODICAL:

is frequently necessary to use

specimens having 2 uranium layer deposited on them.
+ authors have developed an evaporator which

The presen
will work for 50 hours and can produce layers of U308

evaporation. Various typeS
most of which did not have

a sufficiently long working 1ife. The most successful
was that shown schematically in Figure 1. The evaporator
consists of two concentric and cylindrical tungsten
spirals made of & wire 1 mm in diameter. The spirals

end in a cone, as shown and are gsurrounded by a tantalum
screen (3) 4 - 5 g of U308 could be placed in

ate of evaporation was 10 g/h.
layer was

2

30 - 40 p thick in & single
of evaporators were tried,

the evaporator and the T
The corresponding rate of growth of the 0308

e e H T
i g P e e TaTh 1
Sp
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5/120/60/000/01/047/051
Preparation of Uranium Layers by Eva £0;2{Egn in Vacuo

This is an abridged translation.
There are 1 figure and 4 references, 3 of which are
Soviet and 1 is English.

SUBMITTED: December 27, 1958
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Preparation of Uranium Layers by Evapg'{gefén in Vacuo

Card2/3

1 - 1.5 mg/min. The power required was about 1 kW. The
evaporation was carried out in a vacuum of

10—4 to 10-'5 mm Hg and provision was made for replacing
the U308 in the spiral without opening up the vacuum

chamber. In this way 50 - 80 y thick layers of U308

could be obtained without difficulty. The uniformity

of the deposit was controlled by measuring the
P-activlty at various points on the specimen (Damodaran,
Ref 1). In Figure 1 the notation is as follows: :
1) tungsten plate, 5 mm thick; 2) lower screening
plate made of tantalum, 0.1 mm thick; 3) tantalum
screen, 0.1 mm thick; 4) -outer tungsten spiral;

5) tantalum support for the outer Spiral, Q1 mm thick;
6) inner tungsten spiral; 7) tantalum cover 0.5 mm
thick supporting the inner spiral; 8) nickel screen,
0.5 mm thick; 9) mica; 10) porcelain tube;

11) nickel disc, 5 mm thick and containing an insert
for the specimen; 12) tungsten nut; 13) tungsten rod.
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B0V /39-8-1-21/29
AUTHORS: Gus 'kov, Yu. K., Zvonarev, A. V., ¥1lychkova, V. P.
TITLE: A Study of Electromotive Forces Generated in Semiconduc-

tor Systems Contalning Uranlum, When Irradliated in
Reactors. Letter to the Edltor

PERIODICAL: Atomnaya energlya, 1960, Vol 8, Nr 1, pp T2-75 (USSR)

ABSTRACT: Tt 1s known on the basis of light, X-ray, <y-ray, B-
and (-particle irradiation of hole-slectron gsemlcon-
ductor systems that an electromotlve tforce can be
generated. The authory Investtgated the effects of
fission particles originating in one member of the

! ’ system chosen to be a uranium semlconductor compound.
One had to be caraful to choose a material which will
not change appreclably 1its electrical properties. Seml-
conductors with a large number of original lattice
defects satisfy such a requirsment, and, having the
cholce between the polycrystalline semlconductors and
monocrystals with appreclable amount of lmpurlties,

Card 1/10 the authors preferred the polycrystalline oxlde
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A Study of Electromotive Forces Generated 77227 v
in Semlconductor Systems Contalning Uranium, SOV/89-8-1-21/29
when Irradiated in Reactors. Letter to the

Editor

semlconductorsa. 1In all experiments UROB served as the

hole semlconductor with a high work function, and for
iow work function electron semiconductor the authors
utilized BaO, Ti0,, MgO, and A1 _0.. Gold and cooper

2 273
were electrodes for U308’ magneslum, and titan for the
electron zemiconductor. U308-Ba0 and U308—Tio2 samples

were obtained by thermal vacuum evaporation of semicon-
ductor and electrode layers. In the case of U,OB—Algos,
-

a layer of A1203 was sprayed on a titanium base, and
then U308 was evaporated in vacuun, followed by gold or

cooper. This did not work for Me0, so a ceramic layer
of MgO, 0.5-mm thick was taken on whlcn a magneslum
electrode on one side, and U3O8 with gold or cooper on

Card 2/10 the other side was sprayed. Working - sraces were 6

PRI
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A Study of Electromollve Forcen Gonerated Ti2eT

in Semiconductor Systems Contalning Uranium, SOV/89—8—1~31/29
When Irradiated in Reactors. Letter to the
Editor

and 2.8 cmg, and thickness of U308’ Ba0, T10, was 5
to QO}L and that of A203 was 100 to 200 M . Samples

were held between bronze holders, with cooper-constantan
thermocouple on one of them for temperature determina-
tion. Finally, the whole comblnation was enclosed 1in
aluminum containers and irradlated in the experimentally
cooled channel of the atomlc reactor with a density

of neutrons and -rays between 1010 to 1013 cm2-sec™t
(depending on its ‘power level). Sample temperature

was approximately 120° ¢. The authors investigated

the emf VOO, short-circult current ISC, load charac-

teristic, surface temperature of the samples, and thelr
resistance R at a potential difference of 1.4 v direct
and in reverse. Volt-ampere characteristics were taken
before and after exposure. All samples showed presence
of an emf. Figure 1 represents the case of U308—Mg0.

Card 3/10
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A Study of Electromotive Forces Generated Tr2et ,
in Semiconductor Systems Containing Uranium, S0V/89-8-1~-21/29
Wnen Irradlated in Reactors. Letter to the

Editor
I~ M-:!V
L
sp’
0'Le
(i
-k -
NEVIRON  PLA,  PENSITY, MW7 Gt s !
Fig. 1. Emf V_, (o) and current Ig (@) vs neutron flux
Card 4/10 density nv for an U3O8—Mg0 sample.
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A Study of Electromotive Forces Generated 71227

in Semiconductor Systems Containlng Uranium, SOV/89—8—1-21/29
when Irradiated in Reactors. Letter to the

Editor

On Fig. 2 is shown the load characteristic, similar to
that of a valve photoelement. Neutron flux density
was equal to 8-1_012 cm~2-sec~i.. Figure 3 represents
typical volt-ampere characteristics of an U308—A1203

sample, before and after exposure. A small valve
effect is observable after SxpOBUTE; during irradia-
tion the rectifying coefrliclent at ‘1.4 v was between

o and 10. Figure 4 shows large variations of all
characteristics. Special experiments were performed

to check the role of the uranium fission fragments

in the emf generation process. Same samples irradiated
with -rays showed threes times weaker effect than in
the cade of neutron {ryadiation. This compares favor-
able with the relative lonlzatlon of jy—rays and
neutrons. One double sample of U308—A1203 was prepared,

util;g%ng on one side a uranium sample 10% enriched

card 5/10 in U< while on the other, natural U308 was used. The {
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Fig. 2. Load characteristics of an USOR—MgO sample.
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A Study of Elo v Foreos Qoners A
in Semiconductor Systczs Contalining Uraniom,
When Irradlatoed in Reactors,  LebLor to Ul

Editor
10% enriched nam\lo mao 0 1S nhmen
the natural one, bho vesend
cf Be, MNi, Mo, W, Ah, und Co.
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Editor
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sox}i [Report, renth Conference on Cathade Electronics held in Kiev from 11 to .
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SQURCE: AN SSSR. Tzvestiya. Seriya fizicheskaya, v. 28, , 1964, 1530-1533

TOPIC TAGS: electric arc, cesium, thermionic convercer:i e
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ABSTRACT: In nigh-power thermionic .converters, the heavy current’ may inducs 2§
transverse magnetic field which car significantly reduce: the outpﬂtﬂppwetgi'ltéhasg»
been suggested-(A. Schoek, J. Appl. Phys. 31, 19178, 1960) that ﬁ-longitudinal uag-
- petic field might be applied to the converter to'compensauevforiche transvérse:
. field.  However, there are ng reports im the-1literature ofl a0y :La}gggr;ime“f.ill. seqdies
. of the effect of a longitudinal.ﬁield on the parameters off ‘arcH Ypé_cdhvé§$ét$§ﬁ"’ﬁ%;f
. The presecnt paper gives the results of‘investigatiod'of?the effect of ‘a lppgitpdinglis
field Hon a low-voltage arc im cesium yapor. A diagram of the hermostatpd, | !
' ‘golenoid-jacketed arc “hamber used in the experiments iﬁ-givenQinfthe,texqi Longi~ -
tudinal flelds from zero to 430 oe were applied. A set af curves showing th ;
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{ variation of the discharge curreat at different. Ci vapor pie with W fg prg- o
"sented; these were obtained at a cathode temperature of BOMC “and’ ah' anode fempera~.
ture of 350C. At low vapor pressures (5 x IOf*:mh ng).the;cu:nenc§Etgst~ih¢§éa$es‘
' with H, goes through a maximum, then falls offj at higher jressurds (5 x 107 to
© 1.0 an 4g) no lnitial rise is evidenced, instead, the currémt decreases lingarly
wita i Other figures show the variation of I with H at d4fferent cathods tempera-
Ctnoesatp=3ox 16" mm Hg, and the variation of Iy/Tg (Ty is the zero field
vitae of the current) and of the relative arc potential with H (hoth the last tvo
are chacacterized by almost straight Iines with negative slope). An interpietation
. - the observed effects is proposed. It would appear that, in gereral, the effect’
of a longitudinai magnetic field is met favorable, “The authors are grateful to
-he late Prof. I. I. Bondarenko for his constant interest #in the work and useful
iiscussicns." Orig. art. has: 5 figures and & tables.
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TITLE: tnvestigation of the ope):'atf.'on; of a ther’mi?bgicﬂ
= -_.?_di.ff_grent metal £ilm csthodes’ﬁ*[llaport. Teath Confernency.
- -_Jﬂ,ee:ronicsf. held in Kiev Afrcm,;_l}_ to 18 Nov 19631
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ABSTRACT: This paper gives th3>f€961t3j0ﬁ’iﬂveﬁﬁiﬁatiQ“ of a thermtonic

‘converter with a Nb, Mo, W, oF Re cathode operated f.m?&iffizsioi\?'aﬁd :
iare modesS. The measuremen-tsve,te .;a-jrtied out in & tubes wiith
;rectangular elactrodes. The cathodes were in the 0,05 to 0.1
“gm thick, 3 X 12 mm ribbons: and wvere ‘mounted, bY nean -
~ 'temnsion wires, 0.7 o from the massive, . {aned ancded: The tubie wab
‘filled with cesium vapor at pressures from 0.1 to 10 mu Hg. The ex~

o ;p‘etineutal results are presented in “the forn of cutvest * (p 4a the
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the converter shorts
ion of the cathode ma
‘the convertet curten

Cs vapor pressure) versu
T versus 7 (T is the cat
‘the volume {onization mode,

creases with the work funct
por pressure; 2) ian this mode,
ﬁependent on the cachode.temperatpre;f3)’the convérter{moltagegmc peak. -

~‘power increases with increcase of‘thé'cct&ode1temp¢rata;¢ and with die=
creasa of the cathede work function; 4} in both the vhﬂﬂmﬁliontdatibn?’~
‘and low-voltage arc mode, some temperature and voltage hyﬁterests loops
are evidenced (that is, the curreant depends on the manner of variation
i{n the parameters y:and T); 5) 2 trangition EO the: voluma. icmizadau mode: can: be .

realized by either a change in the cathode témpét;turq b appltéatfon i
of an extermal voltage. For pperation in the volune

jonization mode, .
which’is.generally more efficient;jcathOdéS'withgﬂ'high?work functien o
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{TITLE: Determination of the thermoelectronic emisgion congtiants of metal £1k ca- 1

| thodes of couverters /Report, Tenth Conference on Cathode Elgotronics hald io Efel, !

A 5511-18 Kov 19637
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L “7| TOPIC TAGS: thermoelectric converﬁe:i,f'céaiun?— vapor diode, wark function,” thermionte
“ . | emigsion, molybdenum, niobium B e L H S ‘{I

"ABSTRACT: ~ TWo pracedures for measurinpg tha ‘thermoelectroniy emisiion gonetants af . .
. electrodes in cesium vapor diodes are discussed. The first technigue 18 baged o
' ¢he conelusion, drawn from work of V.P.Karmazim, I.1.Kazikov and [.P.Stakhanay (lzw
. AN SSSR,Ser.fi=.28,1641,1864 - Abatract Acc.Mri:AP4045318) that unider conditions of |
' thermodynanic equilibriun the chenge in the ancde potential of A gestum vaphy dicde —
‘earrylog 2 conztant current duo to o change in the anode tenperatiure o esaantially|

s equal to the changs in the ancde work function. By measuring the equilibriwe cur+ ‘
irent as a function of the anode potential 'xor different anoie temparatures ome cio —

s
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e zth'us‘défenﬂnei’t'he varietion of the anode “’ka'!“&ctim with, 'emp;armtdt'é; ‘The ZeTd

‘point on the resulting curve can be located by maans of the lmmworkfuncticm of - ‘1'_ .
ithe thick cesium layer that forms ont ti_xe'elect;xod_é at low. temperagures. (about! 40000
The work functicns in cesium vapor of aiobium at ¢.12 torr apd molyldenum at (.43

itorr were measured in this way, and the results are presented graplilcatly. Tham ror
‘1ybdenun work function exhibited a prongunced minimum of 1.7 av ot 7300, Ths ge~-
‘cond procedure copsists in deteomining the themmionic emigslon (Mqha:daon) .current
‘Ig from the relation I = I/l - Tin, whero Ig 18 the equilibrlu qurrant and X is
the curreat through the converter under conditions of overcusnpensition. Reosults of
auch measurements of the emigsion current of molybdenus are presamted. They &re con~ |
sidered to be in gatisfactory cgreement with the messuranents of . L.Anuod € (J.hpold
Phys.33,2080,1962) . It 1is comcluded that the proposed procedures cun be enpieyed: 6o |
maasure the thermoelectronic epigsion congtants of metal fiim cathodes in cusiua

vapor atmospheres of rolatively high prossurae, and that by o combinatien of tha two
techniques both the work function and the Richaxdson constont cdm Me dotermined.. .
“In conclusion, the authors express their deep gratitude t¢ the lLate Prof. L.k Jioie o

Py SRS

‘darenko for veluable discusaicas.’ Orig.art.hast 4 Lormsian and 3 figures. oo
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{ TITLES gffect of Coulowb scattering on the operation of them-olcctrontc conver- { »

i| ters _ .

| |
1

‘\souncsz Zhurnal teldmtcheskoy £43iki, v.34, no.6, 1864, 1105—1106
1
it

: TOPIC TAGS: Couloab scattcring, electrod collision, diode, cathode, cesium, ther®oT
i electronic converter . - \
]

\ABSTRACT: The electron collision grequencies obtained fro® the dependence of the. '
| current O the transverse magnetic field in cesium vapor thermal emission convertes
\greatly exceed the corresponding grequencies of collision petween electrons and ce-|
‘\si\m atoms. The poaubnny is discussed of ascribing this discrepancy to the of- :

| pared with the calculated Coulomb collision srequencies. The theoretical curve lies

3son¢'hat above the oxpori.-entnl points. To account for this slight discrepancy seve”.

) '-l ral poﬂl_ibllitieo»lﬁ adduced including the inexaqtness of the concept of collision. —
— . - ¢
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' when applied to the case of Coulomb interaction. A cylindrical hot cathode cesiumw
i diode with 1 mm electrode spacing was operated at pressures from 0.055 to 0.34 tor.;
' { The behavior of the diode indicated diffusive conditions even at the lowest pres- |
] | gure where the mean free path due to collisions with cesium atoms was 1.5 om {great-
| - |er than the electrode spacing), and the Coulomb mean f{ree path was 0.1 == (much les
| than the electrode spacing). Orig.art.has; 3 formulas and 3 figures. '/ R
1 . R . ) . .
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© TOPIC TAGS: arc discharge, cesium vapor, glew diés::hm:ge%,zcatf;l?.b;jtefphg-rsids;: i

ABSTRACT:. Low-voltage arc discharge in cesium vapors was investigated in vielw of 1 -
the pousible practical applicatlons of this phenomenon; 'partiéularly. in thermtonic .
energy converters. The experiments were performed with two specially constructed .
., discharge chambers with plane elecerodes; the interelectrode spacing wag 6 mm in
one chamber and 10 mm in the other. In one series of enperiments the dependence
of Vy, (breakdown potential) on Pd (P is the cesium vapor prespure in ma Hg and d
is the interelectrode spacing) was established at various cathaode tamgewaturda
from 500 to B0OC gnd at ancde temparatures eftior kept ¢onstant at 80CC ot varying
. from 500 to.800C. 1Im another series of experiments the potential differanced :
occurring on the electrodes after the sparkimg of the discharge were ploteed with :
the minimal glow potentials. Further meapuremente fncluded the dependence of the -

. Card 1/2.
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{ discharge current on Pd. Velt—ampéfe charéétefistibaﬁﬁeﬁd plo ed for Qﬁkin ;J:

| temperatures and for Pd values of 0.68, 2.75 and 3.0,  The potential disttibution,‘
; electron temperatures, and plasma densities were {avestigated by the probé rethed. -
g The experiments ghowed that the glow discharge occurs at Teaeh © 600C and the: arc

| discharge, at Togeh > 600C. In the first case the sonizacidn 'takes place in he

¢ direct vicinity of the cathode Pwhile in the second cade the émission incireases

rapidly and thermal ionization becomes possible. It ig mtated that additional v

... experiments will be.needed to determine the character of changes in elegtron tem=

. peratures and work functions -_takﬁugr‘placemeat:ftiiay_catl;qglg;,,_\”j{h_g; _zuthors thanic

- professor/I. I. Rondarenko/(Deceased) Eorfhisfintetestiﬂgﬂdiaﬁ sgions. O
R has: 10" figures,-1 table;;andgls;fprmglqé.. TR ' BRI

| ASSOCIATION: ~mone

S,UIBA“ITTED:' 10Jun63 SRR ;Eucfaz-‘:()o'ff :
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Gus'kov, Yu.K / Lobedev, S. Yu./ Rodionova, V.G.

AUTKOR'

AT

o TlTlE- Electric breakﬂewn?%hrough a slot in ;laas in a cmsium;vﬁnggiatnoﬁihef@""f:a
L gae inant R

ki v.3a, no.l ]965 lﬁ 6~187 : .

'; souncs- Zhurnnl tekhnicheskoy fizi

e TOPIC TAGS* cealum, dielectric brenhdown. dieloctriustrﬂﬂu!h
1 em diﬁmatur hotacylindricul cm—

‘The breakdown potentiml between a. 1. ;
surwd in cegium vapor::

_ ABSTRACT:
! thode and a 1.8 cm diameter coaxial cylindrical ancde whil mea
. at pressures from 0. 001 to 3 mm Hg and at cathode ﬁempprmtures»ftom 430 to 650°C. ||
§ cylinder. Aiiaauﬁor and wall thieck-:

: In the jnterelectrode space WaS Iocated & glas

! ness not give;7 coaxial with the electrodes and containfing & zhrcular alot of ad- '
« justable width; the plane of the slot was perpendicula; to the. ‘axis of the sydtem. :
".The width of this slot was varied f£rom 0,03 to Q. 3 '‘mm. The resu]ts are tnbulaeed..é
. The breakdown pofential decreased somewhat with 1ncreaslmg gldt width, and. ag:a

" punction of pressure it was minimum at about 0.1 mm ng. !'In candlysion, thn au~-
able discussicns anil Ye. d.4fon

2 thors thank Yu.Ya.Stavisskiy for valw 'kin for ausis~? ,
_ tance With the work." Orig.art.has: 3 ftgures end 1 tahl@ oo s
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1, 49243-65 "7E\‘rrf(x-)/EPA(s)-z/m(m)/svscn)-e/a_
AGGSSéI(N KR-- AESGLOGM |

' AIm{OR:' Bondarenkoll.le. Gus ‘kcvl'fu.l{., l!.ebedevlu.A.
- - S iy i
. TITLE: Investiga{:i.on of the inﬂuence ot a _tral transva Mg;;gjugg_pn a
: low-voltage cesium. vapc_)g ‘are SRR
X_. SCURCE: Zhurnal tekhnicheskoy fiz.!.ki, v. 35, mo. 4, 1965 : 75;—75_

l TOPIC TAGS: -'deai’um‘rvapor‘ dicd_e, transverse mgnetic fiem

. ABSTRACT: Tbe auﬁho:rs have investigated the eftect of a: trhmsve: se mgnetic" !

* g£ield (up to 370 Oe) on the operation of lmr-vo}.tace cesiuxm vapay. are: between hof.

stainless steel ‘electrodes. The ‘electrodes: were ‘hollow cy]‘.(tndev i8 mm in: diame »ex;.
: and thelr closed emds were separateg by 6 mme The' eh:truiab we leated b}v :i.n« z
| ternal.nichrome heaters end the ﬁemperatures of tiie ends’ were mesaauled with

o thermocouples. in wost of the emperiments the cathode tenmemture: was 860 G and -
' the ancde temperature was 350‘70. The tubeg were: baketi outjj¢m thy pumps amkl ez xed’
' off at 1-2 % 10~T om Hg. A& ¢uho wad digcarded when its igui.tio*ﬁ dnd bwrning
potontials negan o 1rxcmascs. The cogiin vaper gm;ssum wid con troLled by heating
L a bra.nch ﬁl.be conﬁaﬁning cesium. Tue muguetic ﬂm Ld mm p:mducui hy {wo M fom -

%'c“# . /2
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B

diameter colils separated by 14 cm. - The: ignition-potential and -tijsgn'.g;u:rentﬁoltagis R
characteristics were determined as functions of the cesiun vapot jressure and Pl
magnetic f£ield strength; the results are prgsentedlgmphic&]imy and, discussed it
some length. For cesium pressures above the eritical value good agreement was
found with the theory of R.Haefer (Acta Physica Austriaca, 1, No, 1, 52, 1953) when
the ionization energy of cesium wag assumed t0 be 1,35 eV, witich is close to ghe | |
excitation energy of an excited cesium atom. This agreement is mg;ardeci'as.éf?u.rthex:
evidence that ionization of cesium in the low-veltage arc proceeds in 2 stepwise
manner., Significant deviations from the theory were ahgerved at low pressured. ;
“$n comclusion, the authors express their gratitude to Academiclan A.X.leypunakiy

of the Ukrainian SSR Academy of Sciences, V.P.Pashchenka, T,P.8tajthanov, and A8y

._Stepangv for discussions.t Origs art. has: 8 formulas and 1O £igures.

| ASSCCIATION: Nome =
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AUTHOR: Bekmukhambetov, Ye, S.; Gus'kov, Yu, K.; Lebedev, S. Ya.

59
&

~

ORG: none

TITLE: The iné?uence of krypton‘Jn the operation of a thermionic
converter |QRﬁ>' :

'SOURCE: Zhurnal tekhnicheskoy fiziki, v. 35, mo. 9, 1965, 1707-1709
TOPIC TAGS: thermionic energy converter, cesium, kiypton

ABSTRACT{ The short-circuit currents and volt-ampere characteristics
of a thermionic converter were determined in the presence of pure
cesium at pressures of 0,31~-235 nm Hg and then with various additilons
of krypton, The molybdgnqmﬁémitter was kept at temperatures below
600C, and its distance from the niobium collector was about 0.15 mm.
The measurements showed a parallel shift of current-temperature curveg
toward lower currents when krypton pressures were increased. The volt~-
ampere characteristics indicated that small admi{xtures of krypton briug
about a small increase of the voltage; when krypton pressure is in= "~
creased, the converter's output drops. A comparison of the experimen-
tally obtained values for current with those calculated by the use of

Card 1/2
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the diffusion theory showed the former to be 2—3 times lower than the
latter. This can be attributed to insufficiently accurate values of ) M
the electron scattering cross sections of krypton atoms, OT to a )
thermodiffusion process iavolving the elimination of Cs from the ;
interelectrode gap. orig. art, has? 1 formula and 4 figures. [zL]

SUB CODE:ELNP/ SUBM DATE: O06Mar63/ ORI FeF: 001/ OTH RER: 001 © |
ATD pREss':%/?/ e R ;
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-
AUTHOR: Belmukhambetov, Ye. 8.; Gus'kov, Yu. K. s Kasikov, I. I.; lLebedev, §3~.~_§g1.;/jh
Rodin, A. V.; Stakhanov, 1. P. Ef i

ORG: Physics and Power Institute, State Committee on the Use of Atomic Energy, SSSR

i (Fizikc-‘energeticheskiy institut, Gosudarstvennyy komitet po 1spol'zovaniyu atomnoy
: energii SSSR)

? TITLE: Operation of a cesiuévliode with inef%{gas impurity
; SOURCE: Obninsk. Fiziko-energeticheskiy institut. Doklady, no. 15, 1965. Rabtota
i tseziyevogo dioda s primes'yu inertnogo gaza, 1-18 ,

TOPIC TAGS: cesium electron tube, cesium plasma, thermoelectric convertor, volt
ampere characteristic, pressure effect, temperature dependence, inert gas

i ABSTRACT: The investigations were motivated by the fact that when a thermoelectrie
converter is operated in a nuclear reactor, the fission products, a large fraction
of which are radioasctive krypton and xenon, may enter in the interelectrode gap of
the converter, and their effect on the converter in the cperation of a ceslum diode
mey be appreciable. The tests were made with experimental tubes with flat elec-

trodes, using a molybdenum cathode and niobium anodes. Doubly distilled metallic o
cesium and spectrally pure krypton and xenon were used in vorying amounts. The N

cathode was fed with pulsating halfwave current. The cesiwn vapor pressure ranged '
from 0.1 to 3.9 mm Hg for the krypton-filied tube and 0.028 to 2 mn Hg for the xenon-
filled tube. Plots were prepared of the dependence of the short-circuit current on | —

Card_1/2
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. the cathode temperature without and with the inert gases, and volt-ampere character-
istics at various pressures. The introduction of the inert gases resulted in a
parallel shift of the temperature dependence curves towards smaller currents, and
. to noticeable reduction in the output parameters of the converter. Comparison of
- the experimental results with ecalculations based on diffusion theory show in general
good agreement, although some unexplained irregularities were observed in that the
saturation current following addition of xenon was higher than following addition of
krypton, and that the experimental currents usually were lower than the theoretical
ones. These deviations are related to thermal diffusion svparation of the cesium-
krypton and cesium-xenon mixtures in the tube. The experiments show that addition
of inert gases reduces the saturation current compared with pure cesium. The ex-
perimental saturation currents were as a rule lower than the fheoretical ones by a
- factor 2--4. Addition of krypton reduced the ssturation current more than addition
of xenon. The thermal diffusion ratios were calculated for Cs-Xr and Cs-Xe mixtures
in the case of low cesium densities. The velues obtained for the cross sections of
the interaction between cesium and xenon and krypton are 1.05 x 10-13 and § x 104"
.cnt’, respectively. Direct experiménts on ‘the thermal diffusion in the mixtures of
icesium and inert guses are necessary for a final interpretation of )
|Orig. art. hasi 12 figures'and 12 formulams. = o - -

the resuits,

SUB CODE: 20//1 ORIG REF: 004/  OTH REF: 002
Sdﬁfﬁ Dmg nore ‘ - . . | T
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ORG: Physics and Power Institute, State Committee on the Use of Atomic Energy, SSSR
(Fiziko-energeticheskiy institut, Gosudarstvennyy komitet po ispol'zovenlyu atommoy
onorgli S8OR) .

TITIE: Effect of size of interelectrode gap on the operation of cesium thermionic . -
.|._converter : e —

SOURCE: Obninsk. Fiziko-energeticheskiy institut. Doldady, ne. 16, 1965. Vliyani-
- ye velichiny mezhelektrodnogo zazore na rabotu tseziyevogo +termopreobrazovatelya,
1-10

TOPIC TAGS: cesium electron tube, cesium plasma, thermoelectric convertor, volt
ampere characteristic, gas kinetcs, pressure effect, impact lonizatiion

ABSTRACT: The authors have measured the dependence of the short-circuit current,

the discharge ignition voltage, the output voltage, and the themionic-converter .

pover, when operating in the arc discharge mode at a constant ceslum pressure. i
Earlier investigations of the effect of the interelectrode gap were made usually at
optimal cesium pressure and optimum anode temperature, and did not yield sufficient
data to explain the role and character of the physical processes responsible for . -
the optimal conditions. The measurements were made with a tube having a movable [
_anode. The mo],v‘bdemm cathode was heated with an electron gun, and the gap could be

1]

%" 'ACC NRE  ATB006755 SCGURCE CODE: ua/51,8/65/ooo/016/oom,/oom 0 ]
g‘ o : :
3 Aumon. Volkov, W. V.; Gua'kov, Yu. K.; Zyukov, V. I.; Pashchenko, V. P, uv‘/

i VCord 1/2
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ture was ¢on-

8 The anode was gtainleca steel and i.tza ::ememn bothn:ith s
varied from 0.2 to © ma. The volt-ampere characteristics :;:i plots of the satura-
- {rolled by ai:n ‘;o:ﬁﬁg; pointer-type meter. The ;xpxgerime or were compered with
o ve & and °§m?:estsp:how that the w:nhc:pﬁ the

is characteriz P

e gap and on the pressure the tempersture O
short-cixeutt current g;i.::xini 2&1‘1131' results, AD mcnaaefig the arc, for both
gence of & WU, © e ignition and cosbustion conditiont | o8 & stronger dependencs
the cathode improves U1e SBIE o ¢ pover of the comverter BAG 2. N s (x =
tlexr “ng:tm :rhegsiort—circuﬂ current, me?ﬁmeg. A distinction is made
O euteon mean free path) the pover LIewia® PR, L ootion (M = 1), snd the O7F

- operatio results are compared fox
7| petween two types of al and experimental. . ‘ :
e (T~ ach larger). The 4theoretic i ! -

" poth modes. Orig. art. has: T figures end f . s

-, , e ‘ ‘
- : . m: m/ . om m. ‘)"""“—‘, } c o L
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| |
1964). The measurements were made at low cesium vapor pressure (0.1-1 Torr), The |-
corresponding zinc vapor pressure ranged from 10”5 to 5 x 10-* Torr. The measure- |
ments were made in the SD conbtinuum with an ISP spectrograph, using a photographic 3
recording and microphotometry techmique. Measurements at 3.0 amp discharge current
and cathode and anode temperatures 1100K and 800K respectively, with a cesium i
vapor pressure 0.1 Torr show & maximum in the electron temperature (~4000K) at & |

. distance of the order of the mean free path of the electron frem the cathode {6

' x 1072 cm). The electron temperature then drops rapidly to ebeut 2000K, but in-

| creases again near the anode. With increasing pressure the maximm shifts toward ;

' the cathode. A brief analysis shows that the electron tenperature near the cathode

' can in fact not be uniequely defined, since there is no Mcxwellian distridbution. P

i This is confirmed also by probe measurements. The rise in the temperature: neay P
i the anode is attributed to measurement errors. In the rest of the gap the electron

. temperature is practicelly uniform and differs somewhat from probe measurements. |

| The authors thank I. P, Stakhanov and I. I. Kasikov for contimious interest in the !

» work. Orig. art. has: 3 figures and I formuls., 4

!
i
|
.
!
i
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ACC NR:  AP6021220 ' SOUTICE CODE: UR/0204/66/004/003/0454/0166

AUTHOR: Bekmukhambetov, Ye. S.‘; Gus'kov, Yu. K.A; Lebedev, 8. Ya. (Mo seous)
730 R ¢ WP

?
TITLE: The performance of a ther{\ionic converter in a cesium-neon mixture.

7 v
SOURCE: Teplofizika vysckikh temperatur, v. 4, no. 3, 1966, 464-456

ORG: none

TOPIC TAGS: thermionic emission, thermionic energy conversion, volt ampere chara
istic, cesium, cesium compound, thermionic converter, neon

ABSTRACT: The authors present the results of an investigation into the influence of a
neon mixture on the performance of a thermionic converter. The measurements were

(I) on the cathode temperature was established together with the volt-ampere character

Card 1/3 UDC; 537.581.621.362

on an experimental lamp with plane electrodes. The dependence of the short-circuit current

at different temperatures of the cathode in pure cesium vapors. Analogous series of measure-
ments were made at different additions of neon. Two graphs presented show the curves las a|™
function of cathode temperature at cesium vapor pressures of 2.8: 10~ and 2 mm Hg, and

with neon pressure from 0.27 to 39 mm Hg. The graphs show that the experimental value of
I for pure cesium in a diffusion-equilibrium region agrees gatisfactorily with the calculations

7

cter-

cesium-
made

istics
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thode temperature of 1900K withT
rough the converter i
es (about 2.8. 101 wm Hg) additions
In the region of high cesium vapor
ncon shift the volt-ampere characteristics
ressures are close to and higher than the
stics shift into the region of small output

n Hg and ca

converter at p(Cs) = 2 mr
lue of the current th

neon mixture when the va

At low cesium vapor pressur
turation current.

output parameters of the
out neon and in a cesium-

exceeded 4° 107} a/cmz.
of neon lead only to 2 decrease in the sa

pressures (about 2 mm Hg), small additions of
toward large output voltages, When the neon p

cesium pressures, the volt-ampere characteri
voltages; the output power drops 28 a result of the decrease in the current and the voltage.

Similar results have been obtained for other inert gases clsewhere (Ye. 8. Bekmukhambetov,
Yu. K. Gus'kov. S. va. Lebedev. Zh. \te}dm. fiziki, 35, No. 9, 1707, 19€5). Orig. art.

has: 5 figures, 1 formula, and 1 table.” [26]
06Augbs/ ORIG REF: 002/ ATD PRESS: 5 03 6

SUB CODE: 10/ SUBM DATE:
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ACC WRv Ape013134 ... .. .. SOURCE CODE: UR/0057/66/036/004/0753/0755 01 -
agsicay , | L
AUTHOR! G\(:SV}EQV,‘ ,Yu.l{.f }giryushchenko,A.I.; Lebedev,M.A, § Moyozova,G,A. . f@
ORG: nome N S o o B
o s T e/ § : . :
| T1TLE: ~ Measurement of the electron tepperatuce in a Jow-voltage gesium arc

| 5oURCE: Zhurnal tekhnicheskoy £1ziki, v. 36, no. 4, 1966, 753-7155
‘TOPIC TAGS: 8&rc discharge, cesium, zinc, electron temporature, spectrometry

| ABSTRACT: The authors have determined electron temperatures in 3A low-voltage arcs
burning in a mixture of cesium end zinc vapors in the 6 mm gap between 18 mm diameter
hot stainless steel electrodes, by measuring the intensity of the 5D recombination
continuup. The cosium pressure was varied from 0.1 to 1 mm HE and the zinc pressure -
from 10  to 5 x 10-4 mm Hg by adjusting the temperature of a side tube containing
the metals, The cathode and anode temperatures were 1100 and 800 9X, respecttvely.

- | The arc could be jmaged on the spectrometer glit with the latter oither parallel or
perpendicular to the axis of the arc. A f£4eld of view atop agsured a 11neax{re80h
.lution of 0.2 mn, In the low pressure (0.1 nmm Hg) arc the electron temperature was
maximun (40000K) at & distance from the cathode ot the order of an electron free path

(0,6 mm), dropped rapidly to about 2000 9K, and rose somewhat nesr the anode. As the
pressure was increased the position of the electron temperature maximum shifted closer

to the cathode,
Card 1/2

T

and in the highest pregsure arc the temperature wasg constent at about
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2000 °K over the full length of the gap. The temperature rise observed near the

anode is ascribed to experimental error due to the low intensity of the recombination

radiation from this region, The electron velocity iistribution could not be; S

Maxwellian at the location of the observed temperature asaximua near the cathode,

and the concept of electron temperature becomes meaningless for tnis region, The
electron temperature at 1,8 mm from the cathode in the 0,1 mw Hg arxc decreased from

: {1850 OK on the axis of the arc to 1725 °K at 2 mm from the axis. The intensity of
- .| the recombination radiation at greater distancea from the axls was too jow for accu-

' ‘The authors thank 1,P,Stakbhanov aud I.1.Kasikov for their interest’

rate measurement, -
in the work, orig. art. has? 2 formulas apa 3 figures.
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be obtained by increasing the pressure and decrensing the gap length so as to keep the

latter approximately equal to the electron mean free
.short circuit current was maximum for a certain gup
larly with increase of the gap beyond the optimum V

path. In the arc regime the
length and decreased almost line~ |
alue until the arc was quenched. Con-

isiderable hysteresis in the quenching and ignition gap lengths was observeds In the
iarc regime the power was maximum for a gap length between 5 gnd 25 times the electron |

‘mean free path

{shouid decreas
{electron mean free path 8pproximately constant,

\0f CiColieeks, R.C.Dahleen, and I.E.Gingrich (Adv.
'S, Kitrilakis and G.N.Hatsopoulos (AdV,Energy ConvVe,

5 formulas and 7 figures.

‘ and decreased with decrease of the g8
'ing the cesium pressure in order to jncrease the pov
e the gap length so as to keep the rat

p below this value. Wien increas— '
er output in the arc regime, one |
jo of the gap length to the '
This is in pgreement with the £indings
Energy Conve, 2, 315, 1962) and '
2, 583, 1962). Orige art, has:
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;ABSTRACT: The authors have jnvestigated the effect of the presence of Ne, Ar, Xr, andi
[ Xe on the operation of a cesium arc jn the 0.5 to 1,0 mm gap between a hot molyb- a
¢ denum foil cathode and a niobium anode. The apparatus was gsealed off at 107 mm Hg {
Eafter having been cleansed by the usual vacuum techniquess The cesium pressure was
%controlled by varying the temperature of a branch tube contaiaing metallic cesium,the
%temperature of the remainder of the apparatus being kept 30 to 50° C bigher. The inert

i gas was admitted in successive doses by breaking tubes containing it. The cesium :
{pressure was varied fronm 0,0275 to 3.9 mm Hg, and inert gas pressures up to 234 nm Hg _.-
! were investigated. Very small additions of inert gas increased the

i plateau of the current-voltage characteristic by some 0,1 V, but further increase of

i the inert gas pressure ledt to deterioration of the characteristics of the converter, -
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2
, The presence of the inert gas docroasod the gaturation current. The saturation :
\ current under different conditions was calculated with the ald of the diffusion theoryi
| of B.Ya.Moyzhes and G.Ye,Pikus (FTT, 2, 756, 1960), and the rezults are compared with

| the measured values, The measured saturation currents were usually from 2 to 10 times|
{ lower than the calculated currents. This is ageribed to increase of the inert gas
Qconcentration in the hot region botweon tho elcctrodes as @ rosult of thermal diffu- |
i sion of the inert gas cosium mixture. zenon reduced the saturation current loss than
| did neon or krypton; this is ascribed to the fact that the atomic mass of xenon 1s
1
i
{
!

closer than that of neon or krypton to the atomic mass of cesium. A formula is devived
for the thermal diffusion ratio, and with tho aid of this formula and the assumption
| that the observed deviations from the moyzhes-Pikus theory are due to thermnl diffu-
| sion, values of the Kr—Cs and Xe-Cs cross sections were calculated from the egggri-

! mental data, The Kr-Cs and Xe-=Cs cTross sections were thus found to be 8 X 10 and
11.05 b 10'1 cmz, respectively. The authors thank s,.1.Kutashev and V,I1.Klinov for
‘assistance in constructing the apparatus and performing the measurements. orige arte
i has: 11 formulas, 6 figures and 3 tables. 15
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ABSTRACT: For the sampled-data control system described by the equations

. %4‘-4(')'!.——' B(t)/ (), ‘f(l)——-w(t).—{-q‘(l) (D)

where y is an n-dimensional vector of phase coordinates Yi, A agd B are given n x 1
and n x s matrices, ¥ is an s-dimensional vector function of Markov type random dis-
turbances, and q is a A-dimensional vector of discrete control responses Qi the —
following problem is formulated: under the assumption that system (1) 1is completely
controllable, phase coordinates Y3 can be measured, and 8 prioi distribution of dis-

turbances Wy 1s known, it is required to find the control q = q(y) which will in & L
given time take system (1) from the initial state y(ts) = y! to a certain state
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of system (1),

SUB CODE:4/Z /

posﬁlve definite function w(yV+l). The formulated optimal control problem is thus
close to the problem of analytic design of regulators in stochastic systems. It is
shown that due to discrete control responses the control process of the final state
can be represented in the form of a Markov chain. To determine the optimal control‘*

that the control response gy belongs to a certain class of functions. Bellman's
functional equations are derived in general form for the defined control process and
their solution is sought for the problem of brirging system (1) to the origin of
cocrdinates with optimal accuracy. The pattern of forming the sequence of optimal
controls in a v-step control process is presented and the minimal value of the
optimality criterion is derived. Orig. art. has: 33 formulas.

the method of dynamic programming is applied under the assumption
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BAYSOGOLOV, G.D.; GUS'KOVA, A.K.

Classification of radiation sickness, Med. rad. 9 no.2: .
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GUS'KOVA, A.K.; DRUTMAN, R.D.; MALYSHEVA, M.S.; SOLDATOVA, V.A.

b

Determination of the dosig and the possibility of clinical diagnosis of

disease caused by exposure to Po?10, Med. rad, 9 no.8:51-60 Ag '64.
(MIRA 1834)

1. Radiologicheskoye otdeleniya kliniki Instituta glgiyeny truda 1

professicnal'nykh zabolevaniy (dir. - deystvitel'nyy chlen AMN

SSS. prof. A.A.Letavet) AMN SSSR.
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